Induction of apoptosis by sodium selenite in human acute promyelocytic leukemia NB4 cells: involvement of oxidative stress and mitochondria.
The mechanisms involved in the anti-carcinogenic activity of selenium remained to be elucidated. In the present study, we examined sodium selenite induced apoptosis and oxidative stress in human acute promyelocytic leukemia cell lines (NB4). Cell growth and viability were assessed by trypan blue exclusion and cell counting; apoptosis by DNA electrophoresis and analysis of intracellular DNA contents; reactive oxygen species and reduced glutathione in the cell were measured by lucigenin dependent chemoluminescent (CL) test and spectrophotometer; mitochondrial transmembrane potential was measured by flow cytometry. Sodium selenite could inhibit the growth and induce apoptosis of NB4 cells. Sodium selenite could increase the production of reactive oxygen species (ROS) in NB4 cells and decrease the level of intracellular reduced glutathione, but caused no change in the activity of antioxidant enzymes, superoxide dismutase (SOD), glutathione peroxidase (GPx). Sodium selenite enhanced the collapse of mitochondrial transmembrane potential (MTP), in parallel with the production of ROS. Finally antioxidant N-acetylcysteine (NAC) could inhibit the ROS production, MTP collapse and apoptosis in NB4 cells. Our results suggested that sodium selenite could induce apoptosis of NB4 cells through mitochondrial change mediated by production of reactive oxygen species within the cells.